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DEPARTMENT OF THE ARMY ' 4 l
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE~-2D & CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19106

IN REPLY REFER TO

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

2 MAY 1979

Dear Govermor Byrme:

Inclosed is the Phase I Inspection Report for Mumson Dem in

Salem Commty, New Jersey which has been prepared under authorisation of
the Dem Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the fromt of the report.

Based on visual inspection, available recerds, calculations and pest
operational performance, Mumson Dem, initially listed as a high haszard
potential structure but redeced to 2 low hasard potential structure

as & result of this inspection, is juiged to be in good overall condition
and the spillway is considered adequate. The low hasard potential
classification means that in the event of failure of the dem, no loes

of 1ife snd only minimal economic loss is expected. Based on the dam's
overall condition and hasard classification, no remedial actions are
recommended at this time.

A copy of the report is being furnished to Mr. Dirk C. Hofmen, Wew .

Jersey Department of Euvircameatal Protection, the designated State

Office comtact for this program. Within five days of the date of this
° letter, s copy will also be sent to Congressman Williem J. Hughes of

the Second District. Under the provision of the Freedem of

Information Act, the inspection report will be swbjoct to release

by this office, upon request, five days after the date of this

letter.
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NAPEN-D
Honorable Brendan T. Byrne

Additional copies of this report may be obtained from the Natiomal
Technical Information Services (NTIS), Springfield, Virginia 22161

at a reasonsble cost. Please allow four to six veeks from the date of
this letter for NTIS to have copies of the report availsble.

An importaat aspect of the Dem Safety Program will be the implementatiom
of the recommendations made as a result of the imspection. We accordingly
request that we be advised of proposed actioms taken by the State to
implement our recommendations.

Sincerely,
AT
1 Imecl JAMES Gg
As stated Colonel, Corps of Engineers"
District Engineer

Copies furnished:

Dirk C. Bofuen, P.E., Deputy Director
Division of Water Resources

N. J. Dept. of Emvirommental Protection .~
P. 0. Box CNO29

Treaton, KJ 00625

John 0'Dowd, Acting Chief |
Buresu of Flood Plain Management
Divisien of Water Resources
N. J. Dept. of Bavirommental Protection !
P. 0. Box CNO29
Trenton, XJ 08625
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MUNSON DAM (NJ00118)

CORPS OF ENGINEERS ASUESSMENT OF GENERAL CONDITIONS

This dam wvas inspected on 10 January 1979 by Louis Berger and Associates,
Inc. under contract to the State of New Jersey. The state,

under agreemant with the U. S. Army Engineer District, Philedelphia,

had this inspection performed in accordance with the National Dem Inspection
Act, Public Law 92-367.

Muneon Dem, initially listed as a high hasard potential struecture but
reduced to a low hazard potential structure as a result of this inspec-
tion, is judged to be in good overall condition and the spillway is com-
sidered adequate. The low hazard potential classification means that in
the event of failure of the dam, no loss of life and only minimal economic
loss is expected. Based on the dam's overall condition and hazard class-
ification, no remedial actions are recommended at this time.

7

NES C.
( ca«.hm Engineers

District Engineer

DATE: 0?7)%”7/,2
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Munson Dam Fed ID# NJ 00118

State Located New Jersey

County Located Salem

Coordinates Lat. 3938.7 - Long. 7530.4
Stream Salem River (Salem Canal)
Date of Inspection 10 January 1979

ASSESSMENT OF
GENERAL CONDITIONS

Munson Dam is assessed to be in a good overall structural
condition and it is recommended to be downgraded to a
low hazard category. Overtopping of the dam would not
significantly increase the danger of property damage.

No detrimental findings were uncovered to merit further
study, either of a structural or hydraulic nature.

The combined spillway capacities of Munson and Brown

Dams (which jointly impound the reservoir) are adequate
to accommodate the 100-year design flood.




6461 AYVNNVP

WY3 NOSNNW 40 M3IAY3A0




TABLE OF CONTENTS

Page

Assessment of General Conditions
Overall View of Dam
Table of Contents
Preface
Section 1 - Project Information 1-5
Section 2 - Engineering Data 6-7
Section 3 - Visual Inspection 8-10
Section 4 - Operational Procedure 11
Section 5 - Hydraulic/Hydrologic 12-13
Section 6 - Structural Stability 14-15
Section 7 - Assessments/Recommendations/

Proposed Remedial Measures 16-17

FIGURES

Figure 1 - Regional Vicinity Map
Figure 2 - Plan of Dam
Figure 3 - Detail of Gateway

APPENDIX

Check List - Visual Inspection
Check List - Engineering Data
Photographs _
Check List - Hydrologic and Hydraulic Data i
Computations |




R

PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,

for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of Phase I Investiga-
tion is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface inves-
tigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for
such studies.

in reviewing this report, it should be realized that the
reported condition of the dam is based on observations

of field conditions at the time of inspection along with
data available to the inspection team. It is important

to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to
assume that the present condition of the dam will continue
to represent the condition of the dam at some point in

the future. Only through continued care and inspection can
there be any chance tlh >t unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.

b
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: MUNSON DAM FED ID# NJ 00118

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a.

Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared
in accordance with Contract FPM-36 between
Louis Berger & Associates, Inc. and the State
of New Jersey and its Department of Environ-
mental Protection, Division of Water
Resources. The State, in turn, is under
agreement with the U.S. Army Engineer District,
Philadelphia, to have this inspection performed.

L

Purpose of Inspection

The purpose of this inspection is to evaluate the
structural and hydraulic condition of the Munson
Dam and appurtenant structures, and to determine
if the dam constitutes a hazard to human life

or property.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances

Munson Dam is a straight tidal-control gated
structure 195 feet wide built across the Salem
Canal and is formed by a steel H-pile and sheet
piling double-walled cellular cofferdam driven
to E1l:. -19. The top of the 17' wide structure
is at E1l. +12.5 with a central 66 foot section
containing twelve 4'x4' vertical 1lift sluice
gates whose inverts are at El. +2. The

top of the cofferdam is capped with a steel

and concrete structural system of access walks,
ramps and working platforms for the operation
of the lift gates, three of which are motor-
operated (the remaining nine are equipped with

Ao
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floorstands for auxiliary power equipment
operation). The 66 foot gate section is
faced with a 12-inch reinforced concrete wall
and contains an inclined trash rack over an
18-inch thick concrete apron. The remainder
of the cellular cofferdam is filled with earth.
There are in-take houses, pumps and steamline
plumbing facilities situated at each end of
the dam. This dam, together with Brown Dam
which is located some 2 miles to the east on
the Salem.River, comprise the Dupont salt-
water tidal protection for their freshwater
plant supply.

Location

Munson Dam is located on the Salem Canal just
to the north of the east abutment of the
Delaware Memorial Bridge (Routes 40 and I-295)
within the Chambers Works property of the
E.I. Dupont de Nemours Company and is 1,000
feet from the east bank of the Delaware River
at Deepwater in Pennsville Township, Salem
County, New Jersey.

Size Classification

The maximum height of the dam structure is
31.5 feet and the maximum storage is estimated
to be 19,460 acre-ft. Therefore, the dam is
placed in the intermediate size category as
defined by the Recommended Guidelines for

Safety Inspection of Dams (storage capacity
between I,%UG and 50,000 acre-feet).

Hazard Classification

' The dam was initially classified as high
tion, its

hazard but as a result of the inspec

crest elevation in relation to the surrounding
terrain, its position just upstream from the
Delaware River and the fact that all downstream
terrain is on the enclosed plant property

of E.I. Dupont, it is reccmmended that its
hazard classification be downgraded to low.

In the event of a failure, little damage

would be inflicted on downstream property

or endanger human life. This classification
makes no cognizance of the vital function

the dam performs for the plant operation

(see paragraph h of this section).

aQe
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Ownership

Munson Dam is owned and operated by the
E.I. Dupont de Nemours and Company, Inc.
Chambers Works, Deepwater, New Jersey 08023.

Purpose of Dam

The dual purpose of the dam together with the
Brown Dam, is to provide a fresh water
reservoir for power house and chemical plant
supply and to prevent salt water contamination
from entering the supply reservoir due to
tidal inflow from the Delaware River.

Design and Construction History

The present dam was originally constructed

by duPont in 1934 adjacent to an existing
water intake house. The dam was built in
conjunction with the Brown Dam (roughly 2
miles upstream) to prevent brackish water
intrusion into the freshwater intake supply

of the Chambers Works powerhouse. The dam

has undergone a series of structural
modifications since its initial construction,
the most recent being the installation of the
three power-operated and nine manually-operated
Chapman sluice gates (in 1956) and the installa-
tion of an electrical alarm system with tidal
limit switches and recording tide indicators
(in 1958). 1In 1952, the walkway sections

on each side of the gates were raised to

El. +12.5 by steel flashboards welded onto
channel kickplates along the access plat-
forms.

Normal Operating Procedures

The extensive chemical plant facilities of

the Chambers Works is completely dependent

upon an adequate freshwater supply for their
in-plant powerhouse which is located just

to the south of the Delaware Memorial Bridge.
The supply must be kept fres of salt so the
dam's primary function is that of a tidal

gate, The reservoir above the dam impounds

the plant's overall supply (along with numerous

-3-
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injection wells). An adequate storage capacity
must be maintained as the plant must close down
if the reserve gets too low. The gates are
manned on a 24-hour basis and adjusted as
required to maintain prescribed reservoir
levels (+4.8 in summer and +4.3 in winter).
Additionally, a small mandatory discharge is
required to be released.

PERTINENT DATA

-

Drainage Area

The drainage area of Munson Dam is 60.0 square
miles,

Discharge of Dam Site

The total gateway capacity with the reservoir
at the abutment top elevation is calculated

to be approximately 2,030 cfs. This is based
upon the condition of the flashboards at Brown
Dam being closed. No definitive discharge
records are available at this site for
upstream record floods.

Elevation (Above M.S.L.)

Top of dam =~ 12.5

Normal pool - 4.8 (max.)

Streambed at center line of dam - 4+
Reservoir

Length of normal pool - 5,000 feet
Length of maximum pool - 38,000 feet

Combined Storage (Munson and Brown)

Normal - 1,100 acre-ft.
Top of dam -~ 19,460 acre-ft.

Reservoir Surface (Munson and Brown)

Top of dam - 4,149 acres
Normal pool - 171 acres
-‘-




Dam

Type - Gated tidal control structure
(steel cellular cofferdam).

Length - 195 feet

Height - 31.5 feet

Freeboard between normal reservoir and top
of dam - 7.7 feet

Top width - 17 feet

Diversion and Regulating Tunnel
None

Spillway

None

Regulating Outlets

1) Twelve 4x4 vertical 1lift sluice gates
(Inv. +2.0)

2) One 4x4 gate on 48" C.l. Pipe (Inv. -4.5)




SECTION 2 - ENGINEERING DATA

2.1 DESIGN

2.2

2.3

The information available for review of the
Munson Dam consisted of the following design
drawings of the Chambers Works Engineering
Department: '

1) W22535: Sheet piling details, dated
May, 1933.

2) W22550: Concrete Gateway Structure, May 1933.
3) DW 5732: Walkway Details, Nov. 1945

4) DW 826l: Ramp and Walkway Repairs, 1952

5) DW 10927: Sluice Gate Modifications, 1956

6) DW 12391: Electrical Alarm System, 1958

No design computations or structural analyses were
available for review. Further, an extensive search
of the records of the State Division of Water
Resources revealed nothing on file of a technical

nature to aid in a design evaluation.

CONSTRUCTION

Little information was obtained regarding the actual
construction as no as-built plans were available.
From the various revisions indicated on the

design plans, the initial work was substantially
completed in 1933-34. There are no apparent major
structural modifications except the installation

of new Chapman Company gates in 1956.

OPERAT ION

The dam is continuously operated as a gated facility
by engineering personnel of the Chamber Works who
control the outflow and maintain the established
pool elevation. Releases are normally made through
the three power-operated sluices to maintain the
reservoir elevation and the statutory minimum out-
fall. The gates are closed during periods of high
tide to exclude salt water contamination.
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2.4

EVALUATION

a.

Availability

Sufficient engineering data is available to
assess the structural stability. No data
was available to base an assessment of
safety in regard to the embankment zones
immediately behind each abutment but these
areas are of minor importance and are
thought to be stable.

Adequacy

The field inspection and review of the avail-

able design plans reveal that the dam is

structurally sound and well-built. It is

believed that the available data is sufficiently
adequate to render the following assessment.

Validity !

The validity of the engineering data available
is not challenged and is accepted without
recourse to further investigations.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a.

General

The visual inspections were held on January 10
and February 22, 1979 and revealed the dam

in satisfactory operational condition. All
elements are in true alignment with no
noticeable differential settlement. Due to
internal plant security, no close-up photo-
graphs were permitted but as only the upper
platform superstructure is visible, this had
little bearing on the degree of inspection
afforded.

Dam

The double rows of cellular steel sheeting
piling, hardware and structural steel wdlk-
ways, support systems and railings show little
signs of serious deterioration. The Larrsen
steel sheeting and 10B4 piles at the intake
lip immediately behind the gate inverts

(E1. +2.0) are driven to a minimum elevation
of -19 and are connected transversely at 6'-6"
centers with 1k%" tierods. The 5-foot wide
spillover area is filled with concrete ballast
and an 1l8-inch reinforced slab is poured
between the main cofferdam walls at elevation
+2. There are 12-inch reinforced concrete
buttresses at the quarter-points of the 66-
foot wide sluice gate opening and the vertical
barrier (to which the gates are mounted)

is also a 12 inch thick reinforced concrete
wall.

The only major modification (insofar as the
inspection is concerned) was the 1952 raising
of the effective dam crest to elevation 12.5
by the installation of steel flashboards
along the top of the kickplates on the access
walkways.

Appurtenant Structures

The twelve sluiceway openings contain 4'x4' steel
flanged bronze-mounted Chapman rising stem gates
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with floor stands. Three are motor-operated
while the remaining nine are fitted with
adaptors so they can be electrically operated
with portable motorized ‘équipment (such as
pipe-threading machines). These gates were
installed in 1956 as a replacement for earlier
flapper-type gates which were mounted on the
upstream side of the concrete wall. The gates

. are protected from freezing by steam lines.

The three electrically-operated gates on the
north end are equipped with limit switches and
alarms which are wired back into the plant
power office and filter building. The alarm
system includes exterior warning lights and
horns which sound if the tide elevation or
established reservoir elevations are exceeded.
Dupont also maintains a continuous recording
device which records water elevations.

Nine foot high inclined trash racks are
positioned in front of the sluice gate section
over its entire length. The racks are braced
with a transverse steel beam which frames
between the concrete buttress walls in the
spillway opening.

Reservoir Area

Upstream from the dam the Salem Canal extends
approximately 1.8 miles easterly to its
intersection with the natural channel of

the Salem River (in the vicinity of Brown Dam).

The canal averages between 150 and 200 feet in
width and is crossed by 1) an old railroad

bridge 3,000 feet upstream 2) the Routes 49 and
130 bridge leading north into Deepwater and

3) three bridges of the I-295-Turnpike interchange.
All bridges have sufficient hydraulic capacity and
headroom to accommodate normal floods although

the railroad bridge could prove somewhat of a
constriction if blocked by debris (see photographs).
The canal is clear of flotsam and has relatively
steep sideslopes. In some areas the existing
embankment is slightly below the dam crest
elevation.
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Downstream Channel

The canal below the dam is slightly wider

and extends roughly 1,000 feet to its confluence
with the Delaware River. It is crossed by

a utility bridge immediately below the dam

but is free of other obstructions. The
surrounding terrain beyond the canal embank-
ments is at or slightly lower than the dam
crest. :




4.1

4.3

4.4

4.5

SECTION 4 - OPERATIONAL PROCEDURE

PROCEDURES

The dam is operated by engineering personnel of
the Chambers Works staff who maintain 24-hour
surveillance of the sluice gates and tidal
recording and alarm devices. 1In general, the
canal is purged twice daily during periods of
low tide to maintain the reservoir pool at

its established elevation.

MAINTENANCE OF DAM

Dupont has promulgated exhaustive operating and
maintenance proccedures and in effect, has continual
24 hour-a-day inspection and maintenance. Due to
the type of construction, there is little actual
up-keep required for the steel cofferdam system
except for when major modifications are undertaken.
The upper portions such as walkways and railings

are carefully maintained because of the constant
personnel usage.

MAINTENANCE OF OPERATING FACILITIES

Because of the crucial nature of the tidal control
operation, all equipment is vigilantly maintained

in excellent working condition. The sluice gates

are constantly inspected and repaired on an as-needed
basis.

DESCRIPTION OF WARNING SYSTEM

As previously described, there is an elaborate
electric/mechanical warning alarm system continually
activated. All devices are monitored and reinforced
by Dupont's emergency system during periods of flood-
ing or operational breakdown.

EVALUAT ION

The present operational and maintenance procedures
are deemed to be adequate in view of the hazard
classification. The Chamber Works engineering
staff have experienced, well-managed personnel

who diligently pursue the management of the dam ;
as part of their fresh-water supply system.

wlle




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a.

Design Data

Based upon the Recommended Guidelines for
Safety Inspection of Dams, Munson Dam is of
intermediate size and is placed in the low
hazard category. A 100-year frequency event
was selected as the design storm by the
inspecting engineer. Inflow toc the reservoir
was calculated using precipitation data from
Technical Paper 40 and NOAA TM NWS Hydro 35

by the HEC-1 computer program, which yielded

a peak inflow of 5,680 cfs. Discharge is
jointly controlled by both the Munson Dam and
Brown Dam (NJ 00117). The discharge capacity
used in the routing computation was the
combined values for the two dams. However, it
was assumed that the timber flashboards in

the spillway at Brown Dam were closed for the
following evaluation. Routing reduced the peak
inflow to 1,390 cfs, while the combined spillway
capacities before overtopping of either dam
occurs is approximately 2,030 cfs. Thus,

the design storm is adequately accommodated,
with a freeboard of approximately 2.2 feet,

Experience Data

There are no streamflow records available for
the Salem River and there is no known instance
that the dam has been overtopped in the past.
There is a tidal gaging station downstream for
the Delaware River which has recorded tidal
fluctuation of between 5 to 8 feet with a
maximum recorded height of +8.5 in 1950. It is
reported that hurricane Hazel (in 1954) reached
a crest of El. 11 at Brown Dam.

Visual Observations

It was noted by the inspection team that
considerable portions of the surrounding
plant and residential areas in Deepwater and
sections of the canal embankment are at or
‘lightly below the top of dam elevation.
Hence, any flooding which approached this




design storm crest would be spilling over
into large areas of the surrounding terrain.
The topography of the entire immediate area
is extremely flat (as evidenced by the ratio

of storage areas between the normal and flood

pool capacities).
Overtopping Potential

As there are no records of the dam being
overtopped by upland flooding and the fact
that the spillway can accommodate the design
flood, there is little potential for over-
topping. The top of Brown Dam is 0.5 foot
higher than Munson Dam reflecting its more
exposed position to open seas storm and wind
conditions from the south.

Drawdown Potential

Drawdown of the reservoir can only be accom-
plished at Munson Dam as the Brown Dam has
no low-water gates. Due to the continual
large variations in the tidal tailwater
conditions, no meaningful estimate of time
can be made.

-]13~
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION

a.

Visual Observations

Although the main structural elements are

45 years old, Munson Dam is in a good to
excellent overall condition reflecting the
continued high caliber of maintenance it
receives. The interlocked steel sheeting
remains in true alignment and the exposed
surfaces show little evidences of excessive
oxidation (indicating a good grade of marine
structural steel). The concrete within

the gated section appears to be in satisfactory
condition although only the upper portions are
visible. The dam abutments are substantially
keyed into the man-made channel banks and are
well protected by steel sheeting. The super-
structure walkways, ramps and railings are
well-maintained, painted and in good alignment.

Design and Construction Data

The available design plans furnished by Dupont
indicate the major details of construction.

It is unknown exactly what earlier construction
existed at the site but this is unimportant as
all major structural elements in the foundation
cofferdam were installed in the 1933 rebuilding
of the present substructure. No design informa-
tion was available regarding assumptions made or
allowable stresses employed. However, a cursory
review of the structural system indicates that
it is very conservatively designed, especially
in view of the limited scour potential on the
upstream face and the low height to width ratio.
The H-piling and sheeting system is driven

into stratified alluvial material of the Cape
May, Pennsuaken and Bridgeton formations of
silts and sands underlaid by deeper marine
deposits. From records of the adjacent

Delaware River Bridge crossing, the depth to
rock is judged to be greater than 120 feet in
the vicinity of the dam.

-ld=~
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Operating Records

The dam has performed satisfactorily under all
conditions since its installation and there is
little basis to question the conservatism of
the original design. Stability conditions and
stresses in the cofferdam system are not
critical under the most adverse conditions
encountered. As previously stated, the Chamber
Works Engineering Department maintains close
supervision of the dam and has complete
operating records.

Post Construction Changes

There have been numerous modifications to

the operational facilities (gate replacement,
catway reconstruction etc.) but none affect
the overall structural safety of the dam under
the context of this inspection report.

Seismic Stability

The dam is located in Seismic Zone 1 and due to

this and its low height, has negligible potential

vulnerability to seismic loadings. Experience
indicates dams in Zone 1 will have adequate
stability under dynamic loading conditions if
stable under static loading conditions.




SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/

PROPOSED REMEDIAL MEASURES

7.1 DAM ASSESSMENT

7.2

a.

RECOMMENDAT IONS/REMEDIAL MEASURES

Safety

Munson Dam is assessed to be in an adequate
structural and hydraulic condition. The com-
bined spillway capacities of this dam and

Brown Dam can accommodate a 100-year frequency
design flood and there is little likelihood
that the dam could be endangered by overtopping
from upland flows. There is minimal downstream
hazard should the spillway structure collapse
and consequently, the dam is recommended to be
downgraded to a low hazard category. No
detrimental findings were revealed in this
inspection to render a questionable judgement
as to the good overall condition of the dam.

Adequacy of Information

The information gathered for the Phase I
inspection is deemed to be adequate regarding
the safe operation and structural stability
of the dam.

Urgency

No urgency is attached to the findings of this
report.

Necessity for Further Study

Additional inspections are believed to be |
unnecessary as the dam does not constitute i
a hazard to human life or a danger to down- 5
stream property. i

a.

Alternatives

None are envisioned in the way of recommendations
or remedial measures.
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O&M Maintenance and Procedures

No additional procedures other than those

currently in effect appear to be warranted
in light of the above assessment.




f

o !’ /o.m,,,"_,”/
T

Nalem Cou
Tech ¢

UPPER
/. PENNS NECK

'!/o‘ Par!( (’

Brown Dam !
WX

‘Pumpirg

,
\

e .
e .

§m&ﬁRl

e |

& PR

‘:’/ ;&; e ol ' Wn..u'lwmu Sourn Quae
¥y T FIGURE |
T g REGIONAL

1, VICINITY MAP
A SCALE 1:24,000

I




LOUIS BERGER & ASSOCIATES INC

rmm—-

B

EEEm—————

NOUVAT 13 .... w e

— S —rwiEee— -
=

)

ingili

.uvw.._wl Sy Gp--ri I

SN daiun W 1

03

ML B oy

TFTC e 7o 9a

o4 ';‘jJ :.m."..i

il ' W
= 1]

7 R P59
v e &

R s [ It

GP1v0qpvly e arem Jo dm ) Spie 7

L (e b 295) mes qen'shmpey B e

L B L R T T T s e 2 R [~-

‘NMoin V&.Jw

MO/

/oupa w3/ bg ;

. BOYS VWD, s
A ) s Sy,

a5

!

L e
o9 WIS i
.JT m...{_ BaOUS o

+

0102,

i S CAN——




—

R
-

.
-

-ONIT LEAD

D/A: 3

t ©F PiNION INAST.

FLOOR ITAND

e

THK ASBESTOS .

TS |

TAPE TGASKLT = DUPONT. COOk 5-3

BESE S

s o s

<t
ot ety
%

it

s

S P

.SecTion

i
L '\".’,'":". -
okt ‘g« S

L,

L4 ,.: v e LA
THRY GATED Swiceway

B

. £ wpte b X RTITI T,
R B L R AR Sy R e LR ST AL -..-hr.n"-_‘




00118

Dam No.

13p1023y STTOC °M

suauts g

buet -y

(quodnq) sxemog °p sTToC *M
. :1Puuosiag uworidadsuy
“1°s°W 0°b + COﬂUUOQMCH JO 9uyy, 3I® I3JeMIIR] *1°S°W 5y + GOwUOUﬂgH Jo ﬂn,.nH..uQ uorjeaa[3 (002
obv aanjexadusy TeoTD X9Yieay 6L/22/2 uotadadsuy (s)eazqg

6L/01/T
dIarN  8203BUTPI0O) AssasL MeN  93®3lS ueres  4A3uno) uosunyy = Wug dwey
1 aseyqd

uor3oadsuy (ensSyA
ISTT %3240




L ————— S s, e ST T B e el i ETRE e e

(suetd 99s) buryssys Tams

SIVYSSYd ¥Inva

SUOoN
SUON SNIWVG
Y (wmoun s3TWTT) JusuQnge SNOIIONIr
yoes je buriseys T993s astaasuex] KAxoqoezstyes LITONVELZ/INTLLAgY
Ol WNIOMLS
GEL "ON °Q°I wep juodng
‘S¥6T paaTedar Aemrem
"€€6T pa3ep suerd ubtseg :Texsusn
SROILVUNZINOOTE ¥O Sivacd SNOIIVANZSLO d0 NOLIVIIIVAS Tv0Rc.a

SHVT AUNOSVIH/ILTEON0D




-~

KxojoezysTyes

SINIOf KCIIDAEISNOI

KAxqoeystyes

SINICC HIXTONON

(0s6T1)
G°Z1 O3 PSSTRI UOTIeASTS KemyTem

KioqoezsTies

-~

INTASITY
TVINOZINOIl GNV TVOIXYIA

*JoMsurRIy 19[S
uw pa3xoddns HIOM SJ9IOUCO JO ISON

‘paarssqo burspoero Jolew oN

ONTXOVED TVINIONNLS

SIDVHNNS FLTIONOD
SNOWD VNS

SROI LVANTAJ00 Y0 SuViiad

SNOILVASYILC

J0 BUILVILIOTE IVGSIA

SHVT AUNOSVAH/ILTUONOD




Y¥/N STENTIVA aVidIY
/N ISTN) MY 30 INTHANITV
TVINCZINCH @iV TVOIINGA
S33071S
/N INTINEY NV INTORVERT
40 NOISOMY ¥O ONINONOIS |
301 WL
"¥/N UNOAZE WO IY OMINIWVND
0 INTEACH TVASANA
"uwep 30 3red 30U JUDUEQUS TeueD) /N SNOVND TOVIUAS
SNOILVANTINOOTY N0 SNAVWIY SNOI IVANISEO0 J0 NOTIWNIIVXd TVASIA
INTDWVERT

PP ——




——— —r———

-—

— =~

SUON

NIV

pPaAISsqo SUON

YIQUOO AV 2JVD 3AvIS

FIVLIIS STEVACIION ANV

KAxoyoeysTyes

Wva avy
AVNTIIAS ‘INTUNIV @iV
INDONVEE JO NOLIONAS

ROL LYUNTR00TY 50 Sxaviidd

S:OI LVAY3SEO

——

JO NOLIVHINVAA TVaSIA

7 3393ys’

INTONVENT




e ——— . SN - W, i = ek - . ——— e ———

*sapeb Aoushroue se 3oe ssyeb .m:..ﬂm.uw& 31VI AONIDUINI

‘wearysdn S? SUOTSUSUTD aues - Teue) ! TINNVHD 131100
LaooezsTies FWALINULS 1TT1LN0
KxqoezsTies JVALINYLS INVINI

1InAaNOd 1371n0
NI S3DVIUNS ILININOD

‘pPaaIasqo HurspeId IoUTH
. 38 3 - 40 9NITIV4S GNY ONINOVYD

aNTii003d U0 syuvnay SHOILYAUISE0 30 ROTIVNIHYXT TvASIA |

J L. — —— — e

T SM¥0M 131100




- -
Ty = i = o -

|
|
/N S¥ITd GNY 3DATHE
L*
/N : TINNVHD SOMVHOSIG| |
L
/N : 13INNVHD HOVO¥ddv
: ‘paddqxano
3T IToM Se s3oe (GTZT+ 14 :
P dog) amlonns ,G6T 2aATIUI ¥/N YIIM ILIUINOD
T TTTTSRATIVENTIaN003Y W0 SydviHiH SKOILVA¥3SIO "J0 NOIIVMIRYX3 1YASIA
i Lt o Wh111ds daivomn T
:
- p =




*STTe3sp 103 suerd juodng 395

(z+ 3x3auT)
ss;yebsomis wewdeyd ,p X ,p - 2T

*ss;eb burjerado TTe Iaa0 axmgonmysradns To:Sg

— ———— e

IRIHSINDA
NOILVE3IdO dNY S3IVD

(+,000T) “IaATy aremerag Jo TouUURLP
uTteu O3 90Ue3sTIp 3I0Ys ATuo

Teued ueTes

TINNVHS 30¥VIDSIA

(seTwt 8°T Ar=yeurrxaxdde)
IAT] ueTeS 03 urarisdn spuaxyg

*‘Teu=) ueTeS JO Tauuewyp Bng

TINAYHD HOVOUd4V

*pebxaugns ATsnonuriuc)

*sxsauthus juodng o3 Hurpaoocoe Axagoeysties

1718 313¥ONOD

SNOILYANZINNCIIY YO SHUVHIM

SNOILVANISTO

AVAITIAS a3lvd

40 ROIIVIITIVY2 TVASIA




T ———

"ToMqL, uotsusdng SbpTag TeTXQwSK
AaqxemeTeqg e abeb TePT3 S9sn
i SUON
i JTHIO
A
SUON
SYALLOZIII
=)
: - S¥IEn
b | $7113M NOILYANISAC
*SUDTIRASTD
IS3eM JO SPICOSI FURISUCO
.SuTejuUTE *SsIgpIcoax abeb
JJ¥e3s pue sygew yousq sey juodng
PR e SAIAUNS/NOTLYINIRANOH
T T GNDILVONZNNODIY ¥O SHEVAIN SNOTIYARASE0 T NOTITMINYY: IVASTA
e e N i el i Ah

—

. ——— -

NOI LYINAHAULSNI




rO

*pPanIsSsqo SUON NOILVINZJCSES

*TTemeas I0/pue peamq

RTM pajosnoxd sabpo 3SON  *Teued Uew-Jpen : $3d401S
NOLLVARITUN0O R ¥0 SAIVAY SNOIJLVAYISI0 JO NOIIWNIWYYE ‘IVASIA
YIOAULUSd
? i




SUON

NOILYINdOod
GNV SI0H 30
‘ON FIVHIXCNdAY

*Tremess Aq psgoa3axd sspTS

$3401S

SUOT3ONIISAO ON

*I9ATY aremeTaq o3
3997 paizpuny Moy TouUUED TepTI IIUS

(*213 “srdgsa
¢ SNOIXONNISEO0)
NOI1IGNOD

SNOILVONZNR0OT ¥0 SM¥VIidd

SNOILVAYHSEO

JO NOILVNIRVXT IVASIA

TINNVHD WVRRILSNMOA




SUON

SUON

STqeTTeAR JON

» OTqeTTRAY

x STqeTTRAY

I9_/Ys pend

(*£°N ‘To3emdesg ‘syIoM szequey) Fucdng wolj) y STRTTeAY

SQE0D YIOAVIASTE/ TTVANIVY
SCALIVY _4O¥VIDSIA-
SINIVAISNOD~-

-

SUiviad -

NVId - SITTILLO

VIVQ OITnvad iH/0I90TGIGXH

WV 0 SNOIID3S IVOIdAL

AYOLSIH NOI IDAYISNOD

dVid ALINIDOIA TWVIOISH

CAT 0 VT4

SHUVIdU

O
ey

_ NOILVMIdO ‘NOIILONYISNOD ‘NOISIa
VIVQ ONIMAANIONT
ISIT HOHHN




—

*amyonals wep xo3 suerd juodng

*amaon|s uep 103 suetd juodng

STIVIId ¥ SNVId
INTAIND INIIVMZJO

STIviaa
SNOIIDFS

RVild IvM11idsS

S VNI

hall




aTqeoTTdde JON

SuoN

/N

¥/N

/N

STqeTTeAR 30N

"§304N0S MOu¥Ood

YA IO SZIA¥YAS NOILDAUYISNOD-1SCd

a73id

AOLYVEO8Y]

SQ¥OD3Y ONIN0E
SNOILVIIISIANI STYINIIVA

S3IANIS 3OVa33s
ALITIEYIS NVa
SOITAVIAAH ¥ ADOTO¥A Y
SNOILV1INdINOD NOIS3a

SI¥0d3¥ ADOTOIED

SLu0d3I¥ NSISZT

SHYVAIY

W3Ll




aTqeTTeAR SUON

/N

/N

(3uodng uoIy STqeTTRAR) snoxaumy

sTTe3sp juodng

A ——

SA¥0O3I™
NOILW§3IdO
TONYNI INIVIN

SI¥043Y
NOILdI¥OSs3Ia
VYA J0 NINTIVL HO SINICTIDOV ¥Oud

. SI¥04dY¥ ANV S31aNls
ONIJIINIONIT NOILDMAYISNOD ISOd ]

SAYOI3IY¥ TOO0d HOIH

SNOILYDIJIAON

SINILSAS ONRNOLINOW

STUVINT Y

W3ll

Prossmmse e i e~ et e




Upstream R.R. bridge over Salem Canal

February 1979

View West along canal towards Chambers
Works Plant

Jonuary 1979




View of Munson Dam from Delaware Memorial Br.

January I1979

Pipe crossing downstream of dam

February 1979
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Dam No. 00118
CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE ARFA CHARACTERISTICS: 60 sqg.mi.

ELEVATION 'OP NORMAL POOL (STORAGE CAPACTTY): * 4.3 (1100 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): +12.5 (19460 acre-feet)

RLEVATION MAXTMUM DESIGN POOL: + 4.8

ELEVATION “OP DAM: + 12.5 (concrete walk)

CREST:
a. Elevation __+12.5 .
b. ‘lype Broad-crested weir
c. Width 17

d. Length 1957 e
e. Location Spillover _Entire dam crest

f. Number and Type of Gates

OUTLET WORKS: 12 sluicegates

a. Type 4 x 4 vertical lift sluicegates
b. Location_ Center of dam

¢. Entrance inverts + 2.0

d. Exit inverts +. 2.0 , -

e. FEnergency draindown facilities _1=48" & sluiceway (-4.5 invert)
HYPROMETEOROLOGICAL GAGES: _None at dam

a., Type

b, Location
¢ce Records

MAXIMUM NON-DAMAGING DISCHARGE: 2030 CFS (gate capacity)
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SUBJECT

Techrueal Memo VWS- Hydro 55
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PEAK 6=HOUR 24=HOUR 72-HOUR TOTAL VOLUNME
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